A reduction in accelerated graft coronary disease and an improvement in cardiac allograft survival using low molecular weight heparin in combination with cyclosporine.
Heparin compounds are a complex mixture of mucopolysaccharides that, in addition to their anticoagulant properties, have immunosuppressive activities and affect the reparative aspects of the response to arterial injury. Heparin inhibits smooth muscle cell migration and proliferation and can alter the accumulation of the components of the extracellular matrix after arterial injury. Heparin also interacts specifically with the endothelium. Our hypothesis was that if heparin compounds do affect the immune system, coagulation, smooth muscle cell proliferation, and the endothelium, then heparin combined with cyclosporine should improve allograft survival, reduce rejection, and prevent accelerated graft coronary disease. Low molecular-weight heparins are derived from the larger molecular-weight unfractionated heparin. We chose to use low molecular-weight heparins because of their longer half-life, better bioavailability, and decreased incidence of induced thrombocytopenia and bleeding. With a rat intraabdominal heterotopic model of heart transplantation (Lewis-Brown Norway to Lewis), low molecular-weight heparin in combination with a low dose of cyclosporine (0.5 mg/kg/day) significantly improved allograft survival compared to controls and either low molecular-weight heparin or cyclosporine alone. Histologically, smooth muscle cells are an important cellular component of the lesions of accelerated graft coronary disease. In comparison to animals treated with cyclosporine alone (2 mg/kg/day), the addition of low molecular-weight heparin to cyclosporine (2 mg/kg/day) reduced the frequency and the severity of accelerated graft coronary disease and the extent of parenchymal rejection.